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Understanding others accurately is crucial in relationships and
learning. Research shows that adults face challenges in empathic
accuracy, that is, the ability to read the content of others’
moment-to-moment mental states during interactions. Although
young children possess some empathic understanding, the extent
of their empathic accuracy is uncharted. Using a new SSP, 106
Chinese children aged 60 to 80 months (M = 70 months) were
assessed on their ability to infer the mental states of adults in
ongoing parent–child interactions. Replicating and extending
extant findings on adults and adolescents, the children’s inferences
were found to be, at least computationally on a scale of .00 to 1.00,
more often inaccurate than accurate regardless of the gender of the
targets or participants (overall accuracy rate = .28). However, both
the children and their primary caregivers overestimated the chil-
dren’s performance. In addition, although the primary caregivers
expected girls to outperform boys, no gender difference in
empathic accuracy was found when controlling for verbal fluency.
Drawing on the findings of this first-ever application of the
empathic accuracy paradigm in young children, the implications
of empathic accuracy performance and misperceptions about such
accuracy are discussed.
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Introduction

The ability to correctly judge others’ thoughts and feelings is important for interpersonal relation-
ships and social learning, but it is unclear to what extent children possess this ability. Although studies
have documented various forms of social understanding in children, little is known about the accuracy
of their inferences about the content of others’ specific mental states (broadly including intentions,
desires, beliefs, knowledge, and emotions) in realistic interactions. Such ability is called empathic
accuracy and represents the cognitive element of interpersonal accuracy (Ickes, 2001; Ickes &
Hodges, 2013; Marangoni, Garcia, Ickes, & Teng, 1995).

Gleason, Jensen-Campbell, and Ickes (2009) showed empathic accuracy to be distinct from other
empathic abilities (e.g., empathic concern) in preadolescents and adults, and thus it deserves to be
studied as a construct in its own right. Higher levels of empathic accuracy are positively correlated
with interpersonal skills in social interactions (Ickes, 2001, 2016; Ickes & Hodges, 2013) and support
for the emotional needs of one’s spouse (Verhofstadt, Buysse, Ickes, Davis, & Devoldre, 2008), but they
are negatively correlated with dishonesty and dehumanization (Lee, Hardin, Parmar, & Gino, 2019)
and aggression (Cohen, Schulz, Liu, Halassa, & Waldinger, 2015). A study of 116 adolescents (aged
10–14 years) in a school setting found those with greater empathic accuracy to have stronger friend-
ships and to experience less relational victimization and fewer internalizing problems (Gleason et al.,
2009). We argue that empathic accuracy is also required for effective social learning, a mechanism
that is likely involved in many aspects of development such as gender roles and moral codes. Because
the socialization of norms, attitudes, and appropriate behaviors takes place through both overt and
covert instruction and body language (Blakemore, Berenbaum, & Liben, 2009), its effectiveness
depends on the socialization agent’s mental state being accurately interpreted. For example, children
might learn to avoid playing with gender-atypical toys if they observe their parents frowning when
they do so owing to their accurate interpretation of their parents’ disapproval.

In the study reported here, we assessed the empathic accuracy of preschoolers using the standard
stimulus paradigm (SSP), which requires participants to infer the specific content of others’ moment-
to-moment mental states in real-life interactions (Ickes, 2016). To the best of our knowledge, this
study constitutes the first research attempt to measure empathic accuracy in young children. We also
assessed the children’s self-perceptions and their primary caregivers’ perceptions of the children’s
performance to explore whether the two groups had insight into such accuracy.
Children’s empathy-related abilities

Research has identified signs of empathy from an early age (McDonald & Messinger, 2011) when
empathy is defined loosely as a broad understanding of others’ thoughts and emotions and/or the abil-
ity to respond with appropriate emotions and behaviors (Cuff, Brown, Taylor, & Howat, 2016).
Although prior studies offer valuable knowledge on social cognition in young children, they do not
address the accuracy of their assessments of moment-to-moment mental states in realistic, contextu-
alized interactions. For example, infants have been shown to represent false beliefs (Onishi &
Baillargeon, 2005) and emotional states (Hepach & Westermann, 2013) in interpreting behaviors
and to make social judgments (Hamlin, Wynn, Bloom, & Mahajan, 2011). Given infants’ limited cog-
nitive and physical abilities, nonverbal tasks requiring an inference of social understanding based
on primitive responses such as whether the infants like or dislike a stimulus or find a scenario surpris-
ing are generally used in such research. However, it is possible that the infants are responding to
behavioral cues rather than representing others’ minds (Vaish & Woodward, 2010), making interpre-
tation a challenge.

Theory of mind (ToM) refers to the ability to infer another’s mental state and use it to explain and
predict behavior and is sometimes equated with cognitive empathy (McDonald & Messinger, 2011).
ToM has been widely studied in preschool children, with research showing that 3-year-olds generally
fail to understand false beliefs, whereas most 6-year-olds do (Wellman, Cross, & Watson, 2001).
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However, ToM studies are largely confined to structured laboratory tasks (e.g., presentation of puppet
stories) and might not reflect everyday abilities (Plastow, 2012).

Several other measures of empathy are similarly limited in ecological validity, and none provides
an objective index of empathic accuracy. For example, adult reports of empathy in children are often
administered using questionnaires (Li & Wong, 2016) presenting statements describing children
exhibiting behavior presumed to reflect empathy (e.g., crying when an animal dies). Although such
reports offer a snapshot of a child’s empathic tendencies, they are subject to adults’ viewpoint and
recall biases and cannot provide a standardized index of accuracy.

Most methods of assessing young children’s emotional understanding focus on the decoding of
facial and gestural emotions. In the picture and story technique (Boyatzis, Chazan, & Ting, 1993),
for example, children are presented with a hypothetical story and asked to indicate their own emo-
tions or those of the target by pointing to relevant pictures or drawings. The choice-from-array task
simply asks children to choose the person or puppet in a picture who expresses a particular emotion
or to name a captioned emotion (Denham, Bassett, Brown, Way, & Steed, 2015). Although these meth-
ods can capture discrete correct or incorrect answers, the materials used are often static, hypothetical,
or out of context, and the subtle changes in expressions that occur in natural dynamic interactions are
often sacrificed (Ickes, 1997).

A method with greater ecological validity is to observe overt expressions of empathy by, for exam-
ple, counting prosocial gestures inside or outside a laboratory (McDonald & Messinger, 2011). How-
ever, observation studies are time-consuming, difficult to replicate in large samples, and unsuitable
when the research target is the accuracy of empathy rather than a tendency to display empathy. To
investigate the accuracy of empathy directed toward the specific content of moment-to-moment men-
tal states in dynamic interactions, a different approach, such as the empathic accuracy paradigms, is
needed.

How accurate is most people’s empathy?

Two paradigms have been used in most prior empathic accuracy research, which has largely
involved adults (Ickes & Hodges, 2013). In the unstructured dyadic interaction paradigm, each pair
of participants engage in an unstructured conversation, have the conversation videotaped, and are
subsequently asked to infer each other’s mental states using the video (e.g., Ickes, Bissonnette et al.,
1990; Ickes, Stinson et al., 1990; Ickes & Tooke, 1988; Stinson & Ickes, 1992; Verhofstadt et al.,
2008). In the SSP, genuine interactions (or a monologue or an interview in some cases) are prerecorded
to form standardized videos, and participants infer the mental states of the unscripted video targets
(e.g., Gesn & Ickes, 1999; Gleason et al., 2009; Marangoni et al., 1995). In both paradigms, participants’
inferences of the targets’ mental states at specific points are compared with the actual mental states
reported by the targets. Both paradigms exhibit high inter-rater reliability (usually a > .90) and
validity across settings and ages (e.g., empathic accuracy is lower in autistic adolescents with normal
intelligence and correlates with perspective taking in adults and with internalizing problems in 10- to
14-year-olds) (Gleason et al., 2009; Ickes & Hodges, 2013; Marangoni et al., 1995; Stinson and Ickes,
1992), and two studies have reported good internal consistency in preadolescents and adolescents
(Demurie, De Corel, & Roeyers, 2011; Gleason et al., 2009). Both paradigms also capture subtle changes
in naturalistic dynamic interactions and allow mind-reading ability to be scored directly by cross-
checking targets’ mental states against those inferred by participants, thereby conferring ecological
validity. However, the unstructured dyadic interaction paradigm allows empathic accuracy toward
an actual interaction partner to be assessed, whereas the SSP allows assessments of individual differ-
ences through standardized stimuli (Gleason et al., 2009; Ickes & Hodges, 2013).

Empathic accuracy performance is measured on an index scale ranging from .00 (zero accuracy) to
1.00 (perfect accuracy). Across various interaction scenarios, the average accuracy score for adults
ranges from ~.11 or .30 to .35 for married couples (the higher scores were for studies not relying on
couples discussing conflicts) to ~.20 for strangers and ~.30 for close friends and therapist–client pairs
(Gesn & Ickes, 1999; Ickes, 2011, 2016; Stinson & Ickes, 1992; Verhofstadt et al., 2008). Demurie et al.
(2011) reported that the empathic accuracy in 18 healthy adolescents watching peer dyads acquaint-
ing and gaming fell within this range of performance. The high degree of consistency in relative
3
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performance across targets (i.e., participants who exhibit superior performance on one target are also
likely to do so on other targets compared with other participants) has been taken to suggest stable
dispositional individual differences, although mean accuracy may vary across targets (Ickes &
Hodges, 2013; Marangoni et al., 1995).

Mean empathic accuracy is affected by characteristics of the perceiver and target and the relation-
ship between them (Ickes & Hodges, 2013). For example, expressive targets elicit stronger perceiver
empathic accuracy (Zaki, Bolger, & Ochsner, 2008), and targets with whom one enjoys a close relation-
ship are easier to read than strangers (Stinson & Ickes, 1992). Studies have also reported a female
advantage in empathy in both children and adults, although gender differences are small or nonsignif-
icant in performance-based and physiological measures of empathy (Blakemore et al., 2009; Eisenberg
& Lennon, 1983). A meta-analysis of empathic accuracy (Ickes, Gesn, & Graham, 2000) suggests that
studies showing female superiority are an exception, with gender differences due to differences in
motivation and stereotype activation rather than empathic ability itself (Ickes et al., 2000; Klein &
Hodges, 2001).
Perceptions of empathic accuracy

An accurate estimation of one’s own empathic accuracy is critical to social decision making. For
example, people who have a low degree of empathic accuracy and are aware of it may suppress over-
confidence bias, seek more information, and adjust their inferences in subsequent interactions,
thereby improving their social relationships and avoiding embarrassment. Among those with a high
degree of empathic accuracy, in contrast, a correct self-perception may encourage them to make better
use of their empathic ability.

However, Marangoni et al. (1995) and Ickes, Stinson et al. (1990) have shown that adults are unable
to reliably estimate their empathic accuracy when asked ‘‘How well do you think you inferred [the
video target’s] thoughts and feelings [from not at all to extremely well]?” or to self-report an empathic
accuracy measure. In the former study, the participants’ insight into their own empathic accuracy was
so lacking that their subjective postexperiment estimates did not correlate with their actual perfor-
mance even when feedback was given throughout the task (Marangoni et al., 1995). Although neither
study reported whether the incorrect estimations reflected overestimation, underestimation, or ran-
dom guessing, other studies indicate that adults have a strong tendency to overestimate their abilities
in general (Dunning, 2011).

No study to date has applied the empathic accuracy approach to children, but research suggests
that children also tend to overestimate their abilities in many domains, ranging from intelligence
and memory to social standing, possibly as an adaptive behavior that enhances optimism and moti-
vation (Bjorklund & Blasi, 2012). Studies also show that students tend to exaggerate perceived gender
differences in gender-stereotyped subjects such as math and art (Chatard, Guimond, & Selimbegovic,
2007) and that young children internalize unsubstantiated gender stereotypes about intelligence
(Bian, Leslie, & Cimpian, 2017).

Vervoort et al. (2007) investigated adolescents’ estimation of their parents’ empathic accuracy
toward them. Parents’ perceptions of children’s empathic ability may also be important because par-
ent–child communication gaps can affect children’s attachment (Leibowitz, Ramos-Marcuse, &
Arsenio, 2002) and future social competence (Black & Logan, 1995). Another potential consequence
of such gaps is ineffective social learning given that several channels of socialization (e.g., direct
instruction, observational learning) require messages from the socialization agent to be accurately
conveyed. It seems that parents and children alike tend to overestimate the latter’s abilities (Miller,
Manhal, & Mee, 1991).

Parental perceptions of children’s abilities are influenced by gender (Eccles, Jacobs, & Harold, 1990;
Furnham, Reeves, & Budhani, 2002), with parents tending to perceive boys as outperforming girls in
stereotypically male domains such as math and sports (Eccles et al., 1990) and girls as outperforming
boys in stereotypically female domains such as language and music (Eccles et al., 1990; Furnham et al.,
2002). Parents have also been documented to hold gender biases in estimates of their own children’s
abilities (e.g., Eccles et al., 1990; Mondschein, Adolph, & Tamis-LeMonda, 2000).
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The current study

We used the SSP to investigate young children’s empathic accuracy, specifically toward adults in
common dynamic parent–child interactions. We tested four hypotheses. First, in line with our first
research question (i.e., how empathically accurate are preschool children in parent–child interac-
tions?), we hypothesized that the young children in our study would score toward the lower end of
the SSP scale.

Second, because few gender differences have been documented in performance measures of empa-
thy (Eisenberg & Lennon, 1983) or empathic accuracy in adults (Ickes et al., 2000; Klein & Hodges,
2001), we hypothesized that boys and girls would not differ in such accuracy. We also did not hypoth-
esize an effect of target gender because prior findings are inconclusive and seem to be confounded by
target expressiveness (Klein & Hodges, 2001; Laurent & Hodges, 2009). Therefore, we included target
gender as a factor and controlled for expressivity.

Third, we hypothesized that the children’s self-estimations would not be associated with their per-
formance, that children would overestimate their performance, and that girls’ self-estimations would
be higher than those of boys. This hypothesis was grounded in prior research showing that adults’ rat-
ings of their own empathic accuracy is uncorrelated with their performance (Ickes, Stinson et al.,
1990; Marangoni et al., 1995), that overestimations of one’s own abilities are common in both adults
(Dunning, 2011) and children (Bjorklund & Blasi, 2012), and that children tend to expect gender dif-
ferences in abilities (Bian et al., 2017; Chatard et al., 2007).

Finally, we hypothesized that the parent participants would overestimate their children’s empathic
accuracy as parents have been documented to do with children’s cognitive performance at school
(Miller et al., 1991). Furthermore, we predicted that parents would expect girls to be more accurate
than boys because many parents hold gender-stereotypical expectations of children’s abilities
(Eccles et al., 1990; Mondschein et al., 2000).
Method

Participants

Participants were 106 children (58 girls and 48 boys) aged 60 to 80 months (M = 70 months) in
kindergarten grade 3 (K3) and their primary caregivers (n = 106, of which 10 were fathers and 8 were
unreported). This sample size has �80% power to detect small within-group differences and correla-
tions and medium between-group differences at a = .05 (two-tailed) (Faul, Erdfelder, Lang, & Buchner,
2007). Boys (Mage = 70.46 months, SD = 4.28) and girls (Mage = 69.90 months, SD = 4.12) did not differ in
age, t(104) = 0.69, p = .494. Participants were ethnically Chinese, were reported to have normal or
corrected-to-normal vision, were fluent in Cantonese, and had no known developmental disorders.
Recruitment took place through local kindergartens. The five participating kindergartens were from
five sociodemographically diverse districts of Hong Kong. All kindergartens were local, coeducational,
and not-for-profit; thus, they were representative of the majority of kindergartens in Hong Kong.
Socioeconomic status of the sample, as reflected by school district income, was diverse. The median
household income of the districts ranked from 6 to 18 out of 18 districts (Hong Kong Census and
Statistics Department, 2018). The median household income of Hong Kong (HKD 26500) falls in the
middle of the range of median household incomes of the five districts, which ranged from HKD
21100 to HKD 29900. The participation rate of the children was ~44%.
Empathic accuracy stimulus videos

Six parent–child dyads (three father–daughter dyads and three mother–daughter dyads) were
recruited to produce stimulus videos. All dyads spoke the local language fluently, were ethnically
the same as the participants, and involved children aged similarly as the participants (i.e., 60–
80 months). The video recording followed the format of the SSP (e.g., Gesn & Ickes, 1999; Gleason
et al., 2009; Klein & Hodges 2001; Marangoni et al., 1995) except that our videos featured parent–child
5
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dyads. All dyads received the same instructions, namely that (1) they were to naturally engage in a
casual conversation, (2) they were given a Kinder chocolate egg and were told that it was up to the
parent to decide whether to use it in the interaction, and (3) they were told that they were free to
use any materials in the room. The interaction during the video recording was then spontaneous
and not scripted. Targets were not restricted to a specific topic of conversation as in other studies
so as to encourage naturalism and diversify the coverage of everyday parent–child interactions.
Recording took place in a room at the dyad’s home, and persons other than the dyad and the
researcher were asked to leave the scene. The three mother–child dyads engaged in verbal discussions,
two father–child dyads engaged in a mix of play activity and discussions, and one father–child dyad
had a verbal-only discussion. The average unedited video lasted for ~10 to 15 min.

Immediately after recording, the parent targets reviewed the recording and wrote down their men-
tal states and the specific moments (time stamp) where they appeared. Each parent recorded on aver-
age ~10 mental states. Prior studies have not reported concerns about targets hiding their mental
states from the researcher. No method of measuring the specific content of mental states can fully
avoid this possibility, and the empathic accuracy method is one of the most objective and feasible
methods available. The intention to hide mental states from the researcher is likely low because tar-
gets were not asked to report to acquaintances. In addition, the interaction scenarios were not sensi-
tive and targets were assured of confidentiality.

The recordings were then edited to remove unwanted ‘‘disturbances.” These included when the
child was distracted or when the dyad interacted with objects or the researcher outside the camera,
prolonged periods without mental states or interaction, and occurrences that could not be understood
without seeing the rest of the video (Demurie et al., 2011). Each of the final six stimulus videos con-
sisted of five randomly chosen mental states and lasted for ~ 3 to 4 min (M = 226 s, SD = 21). Because
target expressiveness might affect empathic accuracy (Zaki et al., 2008), 14 pilot raters saw all the
videos and rated the parents on expressiveness. A paired-samples t test showed that the fathers
(M = 9.64, SD = 2.21) and mothers (M = 9.88, SD = 1.61) did not differ, t(13) = �0.44, p = .664. To test
whether the six videos were comparable in expressiveness, we conducted a repeated-measures anal-
ysis of variance (ANOVA). The differences were not significant, F(5, 65) = 1.83, p = .119. Consistently,
none of the pairwise comparisons was significant (all ps > .05). See online supplementary material for
a description of the video content.
Procedures

Children were tested individually in a quiet room at school. Although six stimulus videos were pro-
duced, each child viewed four of them in order to keep the length of the procedures in check. Children
were first assessed on verbal fluency, which served as a proxy of general cognitive ability for control
purposes. They then viewed two randomly chosen stimulus videos (one father video and one mother
video in random order), followed by a break during which they played with stickers on their own to
reduce fatigue, and then viewed another two randomly chosen stimulus videos (again, one father
video and one mother video in random order). Children then were interviewed about their perceived
performance and, lastly, peer ratings of peer relations, which served to provide preliminary evidence
of criterion validity that would corroborate prior evidence of validity. These procedures took ~30 to 40
minutes. Primary caregivers were sent a questionnaire to complete at home at their convenience
about their perception of empathic accuracy performance of their children and of boys and girls in
general. Each participant received a Starbucks coupon worth HKD 25, and each class teacher received
HKD 200 for assisting.
Verbal fluency task

Verbal fluency was included as a covariate because verbal ability and executive function may con-
found empathic accuracy. Children completed the Cantonese categorical verbal fluency test adapted
from Chan and Poon (1999). Practice trials included words such as taxi given as examples of the cat-
egory ‘‘transportation.” Children then were asked to produce as many words as possible in 1 min for
6
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each of the gender-neutral categories ‘‘animals” and ‘‘fruits.” The verbal fluency score is the sum of
correct words generated.

Peer relations

Empathic abilities correlate with peer relations. For example, a meta-analysis found that ToM and
peer popularity correlated in children aged 32 to 120 months (Slaughter, Imuta, Peterson, & Henry,
2015). In the current study, peer relations were assessed using items adapted from prior studies. Peer
ratings, rather than nominations, were collected because they are more reliable and tend to correlate
more strongly with sociometric measures (Crick et al., 2006). The rating scale was a 4-point scale
(1 = never or almost never true to 4 = always or almost always true), aided by the visual presentation
of an increasing number of ticks. Each child received ratings from all other participating children at
the school (ranging from 10 to 38), and the ratings were averaged for each item. Children from one
school (n = 10) were excluded for this measure because several classes participated and too few chil-
dren could provide ratings for classmates they knew. Each child was presented with a list of photos
and names of the other participating classmates and rated each one on the items ‘‘I like to play with
him/her,” ‘‘I avoid playing with him/her” (reverse-coded), and ‘‘S/he is my best friend” (a = .88). The
first question was designed to reflect peer acceptance, the second question peer rejection, and the last
question close friendships (Rys & Bear, 1997). The peer relations score was the sum of the three items.

Empathic accuracy task

Participants were instructed as follows: ‘‘I will now show you videos of real parent–child interac-
tions. At specific moments, the videos will be paused, and I want you to tell me what the parent in
each video is thinking or feeling.” Before the testing, a sample video was shown. When the video
paused, the researcher gave a standard prompt: ‘‘What is the parent in the video thinking/feeling?”
If the child attempted to infer the mental state of the parent target, the test commenced. If the child
did not understand the task, the video was replayed. After the warm-up, the empathic accuracy task
was administered in two blocks as described earlier. At the exact moment where the parent target had
recorded any mental state, the video was paused and the child was asked, following the standard
prompt, to describe the mental state of the parent. The child’s response was recorded verbatim.
Researchers did not give encouragement during the test phase. If the child answered ‘‘don’t know,”
the test moved on. With the warm-up phase, children responded very quickly without the need for
further prompts.

Scoring largely followed the standard procedures (Gesn & Ickes, 1999; Gleason et al., 2009; Ickes,
Bissonnette et al., 1990; Klein & Hodges, 2001; Marangoni et al., 1995). All empathic inferences were
scored by three raters on how similar they were to the content of the target-reported mental states on
a 3-point scale (0 = essentially different or if the child said ‘‘I don’t know,” 1 = similar but not the same, and
2 = essentially the same) (see Table 1 for the coding scheme). Inter-rater reliability was a = .948. The
raters’ ratings were averaged before computing an empathic accuracy index.

The empathic accuracy index was computed by summing the scores for all 20 empathic inferences
(five for each of four videos viewed), dividing this total by 20, and then dividing that number by 2 (the
maximum score for any given inference). Thus, participants with the maximum raw score (i.e., 40) had
an index of 1.00, meaning that they were fully correct on all inferences; those with a 0 raw score had
an index of .00, meaning that none of their inferences was correct.

Children’s perception

A numeric-point scale was preferred to a scale with descriptive options (e.g., very good, good) when
assessing performance estimates because it circumvents the problem of different participants using
different anchors of what the descriptors mean. After watching the videos, children answered the fol-
lowing question: ‘‘Out of 100 points, what score do you think you got for guessing the thoughts and
feelings of the parents?” The 100-point scale was used because it is more intuitive to children than the
40-point scale of the raw performance scores, but if children indicated difficulty in understanding the
7



Table 1
EA coding scheme.

Target’s mental state Participant’s inference EA score (2, 1, or 0)

Example:
I am thrilled because he knows the answer.

He is happy because he knows the answer. 2
He is happy. 1
He is happy because he is going to school. 1
He is angry because he knows the answer. 1
He is sad. 0

Note. EA, empathic accuracy.
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scale of 100, they were asked to rate from 0 to 10. Both scales are directly comparable to the empathic
accuracy index, which ranged from .00 to 1.00.

Primary caregivers’ perception

Primary caregivers’ perception about their estimation of children’s performance was assessed in a
format similar to that in prior studies of performance estimation (Halpern, Straight, & Stephenson,
2011). To give primary caregivers an anchor to make the estimates, they were provided with a descrip-
tion of the task design and also the coding scheme. The question appeared as follows: ‘‘In this study,
we show K3 children several videos of parent–child dyads interacting during some common daily
activities (e.g., playing a game, talking about school). At various points during the videos, we pause
to ask the K3 children what they think the parents in the videos are thinking or feeling. There are a
total of 20 instances where the child is asked to make inferences. These 20 instances could score a total
of 40 points maximum (2 points for completely correct, 1 point for partially correct, 0 points for incor-
rect answers). What do you think the average score will be for (1) K3 boys, (2) K3 girls, and (3) your
child? Please make a guess even if you are not sure.”

Results

Empathic accuracy index

There were a total of 2120 empathic inferences. All study variables had skewness (<2) and kurtosis
(<3) that met requirements for normal distribution (Kline, 2011). The raw scores of empathic accuracy
ranged from 1.33 to 22.67 (M = 11.12, SD = 4.88). The index ranged from .03 to .57 (M = .28, SD = .12).
Overall index scores are summarized in Table 2. Of the six correlation coefficients among performance
on the four videos viewed, four were significant and two were not (see Table 3).

Corroborating prior studies, peer relations correlated positively with the index in boys, rs(42) = .33,
p = .033, but not in girls, rs(54) = �.10, p = .458. This finding adds to previously found correlates of
empathic accuracy and provides preliminary evidence that the measure also possesses criterion valid-
ity, apart from high ecological and face validity, in children.

Empathic accuracy, perceiver gender, and target gender

To determine whether empathic accuracy was moderated by participants’ gender or targets’ gen-
der, a mixed-design analysis of covariance (ANCOVA) with target gender as a within-participants fac-
tor and participant gender as a between-participants factor was performed. Covariates were verbal
fluency and age. Results revealed no significant differences between boys and girls, F(1,
102) = 1.105, p = .296, gp2 = .01. However, a main effect of target gender, F(1, 102) = 5.790, p = .018,
gp2 = .05, showed that the index was higher for the father videos (M = .30, SE = .01) than for the mother
videos (M = .26, SE = .02). Child gender and target gender did not interact, F(1, 102) = 1.43, p = .235,
gp2 = .01. The covariate, verbal fluency, had a significant effect, F(1, 102) = 7.71, p = .007, but age did
not, F(1, 102), = 1.25, p = .255, likely because age variations were small.

Children’s perception of their own empathic accuracy
8



Table 2
Mean EA indices.

Boys Girls
(n = 48) (n = 58)

Measure M SD M SD

Overall EA index .276 .13 .280 .12
EA with mothers as targets .244 .15 .269 .15
EA with fathers as targets .300 .15 .291 .14

Note. Possible range: .00 to 1.00. EA, empathic accuracy.

Table 3
Correlations among performance on the videos viewed by each child.

Video 1 2 3 4

1 –
2 .27 (.005) –
3 .27 (.006) .18 (.062) –
4 .24 (.012) .18 (.073) .28 (.004) –

Note. Values are correlation coefficients and p values. Each child participant viewed a random set of four videos.
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To allow for comparison, children’s estimates were converted to proportions that ranged from .00
to 1.00. Children’s estimated scores did not correlate with their actual performance, r(106) = .112,
p = .252. A paired-samples t test followed up on the direction of the difference. Children’s estimates
(M = .85, SD = .25) were significantly higher than their actual scores (M = .28, SD = .12), t
(105) = 34.29, p < .001, d = 6.69. Boys (M = .83, SD = .27) and girls (M = .87, SD = .23) did not differ
in their estimates, t(104) = 0.66, p = .508.

Caregivers’ perception of children’s empathic accuracy
Primary caregivers’ estimates of children’s performance (on a 40-point scale) were also converted

to proportions that ranged from .00 to 1.00. Their estimates did not correlate with children’s actual
performance, r(106) = �.02, p = .885. A paired-samples t test showed that primary caregivers’ esti-
mates (M = .70, SD = .17) were significantly higher than children’s actual scores (M = .28, SD = .12),
t(105) = 20.37, p < .001, d = 3.98.

To analyze gendered perceptions, a paired-samples t test was conducted to compare primary care-
givers’ estimates on the questions for K3 boys in general and K3 girls in general. Their estimates were
significantly higher for girls (M = .77, SD = .14) than for boys (M = .67, SD = .13), t(105) = 9.86, p < .001,
d = 1.92. We also compared estimates on the ‘‘my child” question by caregivers of girls (M = .71,
SD = .17) and caregivers of boys (M = .68, SD = .16), and this gender difference was not significant, t
(104) = 1.131, p = .261. Table 4 shows caregiver estimates and actual empathic accuracy indices.
Discussion

Although many adult studies and several adolescent studies have assessed empathic accuracy, such
studies are missing from the child literature. To the best of our knowledge, the study reported here is
the first to examine empathic accuracy and with a method (SSP) designed to test the ability to read the
content of moment-to-moment mental states in young children. The SSP provides a naturalistic, con-
textually rich, and ecologically valid measure of such mind-reading ability. Our findings on children’s
performance on the SSP contribute to research on the diverse range of empathic abilities in young chil-
dren (McDonald & Messinger, 2011) and pose interesting questions about how to characterize those
abilities. We replicated and extended the findings of prior research on adolescents and adults by
showing that empathic accuracy is challenging to young children. Studies have shown performance
to be inaccurate more often than accurate in the paradigms assessing empathic accuracy when situ-
ated in interaction scenarios relevant to the respective developmental stage (e.g., couple interactions
9



Table 4
Comparison of primary caregivers’ estimates and children’s actual empathic accuracy.

Caregiver estimate (SD) Actual empathic accuracy index (SD)

Boys .67 (.13) .28 (.13)
Girls .77 (.14) .28 (.12)
My child .70 (.17) .28 (.12)

Note. Possible range: .00–1.00.
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for adults, student–teacher interactions for adolescents, parent–child interactions for young children),
an observation that was consistent across target and participant gender in our study. Furthermore, we
found that both the participating children and caregivers held fallacious perceptions given that they
overestimated the former’s empathic accuracy. Interestingly, the caregivers, but not the children, also
overestimated the female advantage in empathic accuracy performance.

Young children’s empathic accuracy toward adults in interactions

This study provides initial evidence suggesting that the SSP can be applied to study young chil-
dren’s empathic accuracy with a high degree of reliability and feasibility. The participating children
performed above zero (M = .28) and in fact performed at a level similar to that of adults in other sce-
narios (e.g., Gesn & Ickes, 1999; Ickes, 2016; Ickes, Stinson et al., 1990; Marangoni et al., 1995; Stinson
& Ickes, 1992). Prior studies have reported the chance level of empathic accuracy tasks to be about .05
(i.e., 5% accurate if random inferred and actual mental states are compared; Ickes, Stinson et al., 1990;
Stinson & Ickes, 1992).

Although our findings suggest that preschool children have some ability to infer adults’ mental
states, they score far below the computational maximum of 1.00. To put the participating children’s
performance into context, an empathic accuracy index of .50 could mean that they were completely
accurate about half of the inferences and completely inaccurate about the other half or that they were
partially accurate about all the inferences. The index of .28 thus signaled that the children were, com-
putationally on a scale from .00 to 1.00, inaccurate more often than accurate in reading minds, at least
in the context of an adult interacting with a child of a similar age as themselves. Although no reliable
effects have been reported for target gender, our child participants performed better when viewing
fathers than when viewing mothers despite differences in expressivity between the two adult genders
being ruled out by the pilot raters. One possibility is that the depicted mothers engaged in more con-
versation, whereas two of the three fathers engaged in more play, with the play itself potentially pro-
viding additional cues helping the children to make inferences. Nevertheless, the finding of greater
inaccuracy than accuracy holds true across the two target genders, with the children’s performance
reaching no higher than .30 even for the father targets.

Improving empathic accuracy would be beneficial given the importance of accurate mind reading
for healthy interpersonal relationships and effective interaction (Cohen et al., 2015; Gleason et al.,
2009; Ickes, 2001, 2016; Lee et al., 2019; Verhofstadt et al., 2008). Low levels of empathic accuracy
may be posited to contribute to common interpersonal conflicts such as divorce and the breakup of
friendships, and in children they may imply that the majority of socialization messages that adults
are trying to convey are not perceived by children as intended. If that is the case, and some research
suggests that it might be, then adults’ socialization efforts may prove to be ineffective. For example,
parents’ gender role attitudes and/or behaviors are only loosely correlated with children’s gender-
typed preferences, behaviors, and abilities (Turner & Gervai, 1995; Wong & Yeung, 2019). In addition
to examining the role of empathic accuracy in interpersonal relationships, future studies should also
test the role it plays in the learning of social norms (e.g., gender, morality) in typically developing chil-
dren and whether samples characterized by norm deviation (e.g., gender-nonconforming children) are
also characterized by low levels of empathic accuracy.

Studies conducted in older samples have noted cross-target consistency in empathic accuracy and
suggested that empathic accuracy may be a stable trait, with some individuals simply being better
perceivers than others (Marangoni et al., 1995). It is unclear whether the similarity between the
empathic accuracy scores recorded in our study and those of adult studies is related to empathic
10
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accuracy being a stable trait. Several cross-sectional studies using variants of the empathic accuracy
paradigms have found such accuracy to differ by age, increasing from adolescence to young adulthood
and then declining up to middle adulthood, although the age effects were small (e.g., Kunzmann,
Wieck, & Dietzel, 2018). If empathic accuracy is a stable trait from preschool onward, then research
should be able to determine whether there is a critical period before preschool and whether such
accuracy can be trained. However, when different targets are used, cross-target consistency tends
to decline (Ickes & Hodges, 2013). In our sample, performance across the four videos viewed was only
moderately correlated (ranging from nonsignificant to r = .28), suggesting that characteristics of the
targets (other than expressivity) or contexts might have played a role in individual children’s
performance.

We also documented wide variations in performance levels among participants, with the highest
score being .57 and the lowest being .03. The many adult studies in this area provide opportunities
to explore the correlates of inter- and intra-individual differences in empathic accuracy (Ickes &
Hodges, 2013), and our study offers foundational knowledge to launch such an investigation in chil-
dren. The study was not designed to test the causes of differences in empathic accuracy, but the avail-
able research suggests that interventions should consider perceiver qualities such as verbal fluency
(this study), vocabulary and fluid intelligence (Kunzmann et al., 2018), context characteristics such
as relevance (Richter & Kunzmann, 2010), and target qualities such as target familiarity (Gesn &
Ickes, 1999) and expressivity and transparency (Ickes & Hodges, 2013).

Although there may be ample room for children’s empathic accuracy to improve, we note that sev-
eral caveats are in order with respect to describing our child participants’ scores as low (Ickes &
Hodges, 2013). First, an average empathic accuracy score of .28 is low on a scale from .00 to 1.00,
but this interpretation presumes that a score of 1.00 is possible. As an anonymous reviewer pointed
out, more than 30 years of research has shown that it is not and that in any given study the average
score has never been as high as .50, and even individual scores almost never exceed .70. The children’s
performance was in fact comparable to the average scores of adolescents and adults in other studies
when asked to infer the thoughts and feelings of a stranger or even of same-sex close friends. Consid-
ering this data-informed judgmental context as well as Ickes’ (2011) speculation that the effective
range of empathic accuracy scores has an evolution-based ‘‘ceiling” of ~ .60 (instead of the computa-
tional maximum of 1.00), it might be inappropriate to diminish the participating children’s achieve-
ment by describing the average score as ‘‘low.” Second, it is possible that the targets intentionally
obscured the messages conveyed for their own benefit, for that of the perceivers, or for the relation-
ship between them. Third, empathic accuracy can be used to do good (e.g., identify a partner’s needs)
or to do harm (e.g., manipulate for an ill purpose). It has even been speculated that empathic accuracy
ranges adaptively such that empathy is not so accurate as to weigh down others’ interests over one’s
own but is sufficiently accurate to function effectively with others (Ickes, 2016).
Perceptions of performance level

Overconfidence is commonly observed in both adults and children (Bjorklund & Blasi, 2012;
Dunning, 2011). Ickes, Stinson et al. (1990) and Marangoni et al. (1995) reported that adults’ subjec-
tive evaluation of their empathic ability does not correlate with their actual performance. In the cur-
rent study, we further tested whether the similar inaccuracy in children’s self-estimations was the
result of overestimation, underestimation, or random guessing. Although the children’s estimates
did not correlate with their actual performance, the children did not make random guesses. Instead,
they grossly overestimated their performance, with the average child predicting an index score of
.85, whereas the mean performance score was .28.

Some researchers have argued that overconfidence enhances self-efficacy and promotes optimism
and motivation to attempt new things. For example, overconfidence in children in some instances pre-
dicts better performance (Bjorklund & Blasi, 2012). In a cross-sectional study of dating partners and
longitudinal study of college roommates, Swann and Gill (1997) identified a frequent disconnect
between confidence and impression accuracy. They concluded that although such a disconnect is
sometimes problematic, its pervasiveness raises the possibility that confidence, even if misplaced,
11
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can contribute to relationship quality because overconfidence protects against the distress that would
result from learning about a partner’s transgressions.

However, the benefits of accurately estimating one’s own empathic accuracy seem self-evident, for
example, in motivating one to seek sufficient information to make an accurate inference, avoid embar-
rassment, and improve social interactions. It is difficult to see how overestimating one’s ability to read
others, and thus continuing to misread them, could be beneficial. For example, married couples have a
tendency over time to rely on their previously formed understanding of each other (Ickes & Hodges,
2013). Although that understanding may prove to be sufficient early in the relationship, relying on
it may prevent couples from improving their understanding of each other as the relationship evolves
over time. Overconfidence is one potential reason for the relatively similar levels of empathic accuracy
recorded in children in this study and in adults in prior research (see Gesn & Ickes, 1999; Ickes, 2016;
Ickes, Stinson et al., 1990; Marangoni et al., 1995; Stinson & Ickes, 1992).

As noted, the participating primary caregivers also overestimated the children’s ability to under-
stand adults. Although they were provided with only a description of the task and scoring procedures,
the extent of their overestimation (d = 3.98) suggests that it was not merely an artifact of incomplete
knowledge of the task design. In addition, prior studies using a similar method to elicit estimates
found that adults can be accurate in estimating the direction of group differences even when given
only a short description of the tasks involved (Halpern et al., 2011). The gap between adult expecta-
tions and child ability prompts adults to exhibit sensitivity to possible miscommunication. Early the-
orists suggested that sensitivity to whether a message is successfully delivered may be even more
important than the accuracy or inaccuracy of communication (Watzlawick & Beavin, 1967). Parents
who accurately estimate their children’s cognitive abilities have been shown to have more capable
children (Miller et al., 1991). Perhaps participants were misled by the context of classroom tests where
it is usually possible for children to get full scores. By generalizing from this judgmental context, care-
givers and children themselves may expect to score in the .80s on the empathic accuracy test, espe-
cially when they did not know that no one ever scored so high on empathic accuracy. Our findings
suggest that adults should refrain from over-reliance on children’s ability to perceive and validate
information and should instead engage in open discussion and solicit feedback to ensure effective
communication. Such practice may be particularly important when counseling children during major
life-affecting events such as parental divorce and migration.

Perceptions of gender differences

Parents often hold gender biases about children’s abilities (Eccles et al., 1990; Furnham et al.,
2002). In accordance with those biases, we found the participating caregivers to hold gendered expec-
tations that were not supported by the children’s actual performance data. Although there was no dif-
ference in performance on the empathic accuracy task between boys and girls, when asked to estimate
how well boys and girls in general would perform on that task, the caregivers estimated that girls
would outperform boys, with a large d (1.92). It is possible that our sample was not large enough
to detect a small gender difference in performance, but it did have �80% power to detect a
medium-sized difference (d = .55). Therefore, the null finding of a gender difference in performance
suggests that any gender difference, if present, was smaller than medium. In addition, if the gender
difference that the caregivers predicted (d = 1.92) had materialized, then our sample would have
had 100% power to detect it (Faul et al., 2007). In sum, our findings support the conclusion that the
caregivers overestimated the gender-based performance difference.

Although adults are fairly accurate in estimating the direction of gender differences at the group
level (Koenig & Eagly, 2014) and sometimes underestimate them (Halpern et al., 2011), the caregivers
in our study were not so concerning children’s empathic accuracy. Consistent with the findings of
prior studies (e.g., Eccles et al., 1990; Mondschein et al., 2000), they tended to overestimate rather
than underestimate gender differences in their children. It should be noted that when the caregivers
were asked to estimate children’s performance on the ‘‘my child” item and that estimate was com-
pared between caregivers of daughters and caregivers of sons, no gender difference was found. Parents
rely more on gendered perceptions when thinking about other people’s children than when thinking
about their own (Fisher-Thompson, 1993), and children also rely more heavily on gender as a
12
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predictive and explanatory factor for other children than for themselves (Eisenberg, Murray, & Hite,
1982), likely because familiarity reduces their reliance on stereotypes.

However, caregivers’ expectation of a gender difference in empathic accuracy in children in general
can have consequences. According to the expectancy effects model of parental socialization (Eccles
et al., 1990), parental expectations of greater empathic ability in girls than in boys may be communi-
cated to their children through daily messaging, thereby affecting children’s self-belief and motivation
to engage in empathy-related activities. Parents’ stereotyped expectations can also be reflected in the
activities in which they engage (Fivush &Wang, 2005; Lytton & Romney, 1991), thereby furthering the
stereotype that male individuals are lacking in empathy. Interestingly, the boys and girls in this study
expected to receive similar scores, which contradicts past findings that children tend to exaggerate
perceived gender differences in gender-stereotyped subjects (Chatard et al., 2007) and to internalize
gender stereotypes about intelligence (Bian et al., 2017). It is possible that the channeling of societal
expectations that girls exhibit greater empathic accuracy than boys does not take effect until a later
stage of development.

Limitations and strengths

Several limitations should be noted. First, although videos of unscripted interactions provide rich
contextual information, cameras cannot capture all the dynamics that the human eye does. Further-
more, because the camera was placed in a way to keep both interactants in view in this research,
the participants might not have been fully focused on the targets. Second, as in similar prior studies,
only a limited set of scenarios and activities could be shown in the videos.

Third, the reduction in sampling out of concern for age appropriateness (five inferences per target)
likely resulted in substantially more measurement error for each target than has been the case in adult
studies (e.g., Marangoni et al., 1995), thereby constraining the size of the cross-target correlations.
However, the number of videos and targets we showed was comparable to that shown in prior studies.
In addition, the extant research has assessed empathic accuracy primarily within the context of a
restricted type of activity and discussion content (e.g., therapist and patient talk about illness, teacher
and student talk about schoolwork), whereas the parents and children in our videos engaged in a
broader range of activities and conversations. Thus, the content was more diverse and representative
of common parent–child activities (see supplementary material). Although thought-level factors may
vary with activities and affect empathic accuracy (Ickes & Hodges, 2013), investigating thought-level
variations requires a different study design. Such investigation would be a fruitful direction for future
research (Ickes & Hodges, 2013).

Fourth, the empathic accuracy assessed in this study was directed at adults interacting with other
children, not at adults interactingwith the participants themselves,which is an inherent limitation aris-
ing from use of the SSP (Gleason et al., 2009; Ickes & Hodges, 2013). Children are likely to bemore accu-
rate inmaking inferencesabout their ownparentsorotheradultswithwhomthey interact.However, it is
worthy of note that older samples do not exhibit greater empathic accuracy when inferring the mental
states of interaction partners (Ickes, Stinson et al., 1990). Although our results cannot speak directly to
children’s empathic accuracy about an interaction partner, they are highly relevant to the development
of empathic understanding because children often observe interactions between adult–child pairs (e.g.,
their teacher interacting with fellow classmates, their parents interacting with siblings).

Fifth, we did not attempt to establish correlations with other empathic skills because the literature
suggests that a null finding might simply indicate that empathic accuracy is a distinct ability that
should be studied independently (Gleason et al., 2009). However, as a measure of such accuracy about
the content of specific mental states, the empathic accuracy paradigms, being both naturalistic and
contextually meaningful, can be said to possess high degrees of face and ecological validity. There is
also abundant evidence of the criterion validity of empathic accuracy in adults and young adolescents
alike (Cohen et al., 2015; Gleason et al., 2009; Ickes, 2001, 2016; Lee et al., 2019; Verhofstadt et al.,
2008). We did identify a correlation with peer relations in this study, at least in boys. As a first step
toward examining empathic accuracy in children, our major aim was to describe both their level of
performance and perception of performance. Thus, we leave further investigation of the construct’s
correlated outcomes during childhood for future studies.
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Sixth, the children in all our stimulus videos were girls. Although the children in the videos were
not the targets to be ‘‘read,” and we did not observe any gender-specific discussions in the stimulus
videos, the presence of girls alone might have rendered the context of the videos more favorable to
girls than to boys. If that were true, however, then we should have found a significant female advan-
tage, and we did not. In other words, the over-representation of girls in the videos provided a conser-
vative test of the hypothesis that girls enjoy a performance advantage in empathic accuracy.

Seventh, althoughwe controlled for age and verbal fluency, two important confounders of empathic
ability, and also collected information on ethnicity, language fluency, school type, and school-level
socioeconomic status to demonstrate the representativeness of our sample, we had only limited infor-
mationon thebackgroundsof the individualparticipants. The relianceonprimarycaregivers, rather than
on parents alone, to estimate children’s empathic accuracy could constitute an advantage because the
primary caregiver is the person who knows the child best. Nevertheless, caution should be exercised
when comparing our results with those of future studies relying on parent estimates, although nearly
90% of the caregiver sample comprised parents, making this a minor concern.

Finally, our findings might not generalize to other types of targets and age groups. The difficulty of
being empathically accurate may depend on the interaction partners. For example, parents may be
more direct and explicit with their children than with other adults. Alternatively, adult mental states
may be quite complex for children to understand, and children may be better at judging other children
because they are at a similar developmental level in terms of responding cognitively or emotionally to
certain situations. Although the only relevant study reported no differences between using adults and
using adolescents as targets (Gleason et al., 2009), more studies covering a wider age range of child
perceivers and other types of targets (e.g., peer–peer) would be useful. In addition, to the extent that
people from various cultures differ in gender differences and gender socialization (Wong &
VanderLaan, 2020) and empathy (Cassels, Chan, Chung, & Birch, 2010), it would be interesting to con-
duct a similar study in a non-Chinese sample. Nevertheless, our use of a Chinese sample is valuable for
two reasons. First, despite the potential cultural differences, our findings provide a useful reference for
the study of empathic development. The general patterns of social abilities such as ToM (e.g., Wellman
et al., 2001) and empathy (Chopik, O’Brien, & Konrath, 2016), and gender-related phenomena such as
gender identity and gender stereotypes (e.g., Gibbons, 2000), are often culturally universal, with cross-
cultural comparisons revealing more similarities than differences. Second, given the predominance of
samples from industrialized Western countries in developmental psychology (Nielsen, Haun, Kartner,
& Legare, 2017), this research adds much-needed diversity and generalizability to the literature and is
as representative as studies that rely on a single Western sample.

Conclusions

This article presents the first available evidence on the accuracy of young children’s inferences
about the mental states of adults during naturalistic dyadic interactions. Although their inferences
are far from perfectly accurate, they were found to be as accurate as those of adults and adolescents
in other research scenarios. Both the adults and children in this research were found to hold erroneous
expectations. Not only did the children overestimate their level of accuracy, but so too did their pri-
mary caregivers, with the latter also overestimating the gender differences in children’s performance.
The empathic accuracy approach opens a new window on young children’s moment-to-moment
understanding of others’ minds.
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